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[*£*] mmm 

t&ia¥*#3&K©£aiM« tf» £ $ n ^ v - * / k u > <s« i: , 

ifE^-h*ft*J«±K:^S*l, Ge/ (Si+Ge) JfflfiKJt^x (0<x< 
0. 2) 0poly-Si 1 _ x Ge x imy-MSi:, 
ItffH^- f-«S±tC^Sn, N i S i x _ y Ge y fr£fc5&10&Jii2/y 

5:ft5M0S F E T 3 tsmit. 

[»#£2] Ge/ (S i + Ge) Jffllfcjfctt, i^tKttO. 04^ 

, ^3©£M:7^fc, lfriH»2, ^3©^M^^^i:|rfHa^2(Z)^M^U^-r 
KI«fc©IB[lc*h§£S*iS£2, 7*#;i/M££Mfcjyiir£3££4f 
St 4: 1 * fctt 2 icfH«0^##:^M o 

[St#£4] |fflB«lBM»3©^M^9ytt*>^-r>"e*y, lata 
« 1 3 © A y r * * frM&T i N Sri^fr i t Sff 3 icfH* 

[»#£5] frffH^— hS^JCfctfS p o 1 y - S i 1 _ x Ge x I©)| 

mt. nmm 1 ©&m$/ u im Fi*©K£©4>fc < ^ % 2 tos: t 



1 



ftl£#2 003-3042983 



#2 002-268970 



©II, H2©^M«M€i:, iH&f l, l2©^«iW:feWS 

Ifftay- MSllliCGe/ (S i +Ge) IM^x (0<x<0. 2)© 
p o 1 y-S i 1 _ x Ge x I5:^- Fll^ltSXli:, 

mzf - h mm±jk^mB y - * / f u >f > «± k n i R & mi&t & xn t 

HffilSffot, IfrfB^- hti±©Nil$:N i S i 1 _ y Ge y KlCtt!* 

[ft#£8] Ge/(Si+Ge)ifigM, J:»J#*L<ttO. 04^ 
x^O. 1 eoiBHWTfftSi^S^ttfctSil^TCIBft©^^*®*! 

Hf#£9 3 IrffHN iSi^yGe y R±, &tffrjfBN i S iJgthlCjf 

y-^/Kl/>T>M«±^jSt5fiStc^ti^ti^lBM^3 0n>^^ 
- ;i/ & 7&*-r 6 , Itf fHH 1 73rM2£ 3 © 3 > # £ h * - ;i/ 1 3 

ft ££ 1 3 © A U T * * ;i/«±tc^ 1 BMH 3 (DteM^^tf *m®&fr%> 

mtzxmt. sthkumii** z t zftnttzm&m 7 * 8 icia<£©¥#tt 
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C«»»Mlfc«a***Xgfc, ItffHy- hMfttf«ffiflffll8*I*fcv;**K: 

Lxnm¥m#&iK<D£$mmi&$ttnto s >r * l -cm &®£ 3 , 31 

4 ®^«»jffiM«S:^fiR-r Sigh Sr^tf Zl IW«tt6»#S 7 #M 1 0 

ffi±&0fffiay- m*a>±iB&tjpfl[M»ics/y 3>aft«&*«piatsxs 

[H#£13J HflB^l^M^3 0AUr^^;i/M&^t«5Xgtt, Iff 
lii:, ItflHT iiifc^ffctSZlhfcj:*;^^ T i Njgictsxg 

[fflfMU] »l^rS»3©^M^7^&a«)5i*0J« , rSXStt, Iff 
ffiJBIBf«HWjl±&tf KfffilS i#M£3©:i>**h/fc-;i/ftlc, CVDffilciy 
Jti/^T^&J&atSXgi:, CMP Sff ot^SffcU MIB* 
laIH^l^MH3 0zr>^^ h*-;i/ftiC^#£i*S Z hiCi: y, Sgl#Mfl3 

[ooo l ] 

V>T7£f£bfc (MOSFET) fc*©|?$i#&lCffi »J , ^-Ml 
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x.Tfv-z/F[/jymi££z.nt } <D5\gftLnmz.<Dny#>7 hmzm^zn 

[0 0 0 2] 

MOSFET£;i3ttS^-h*«©*mi:LT, S^fcSrWiWtSfctt 
}Cp o 1 y-S i Ge &#A*5fcf*#3Ifc&ftT V*5. LfrU Jg£, 
# htf*4£LT£lCEV^ftTV^Co S i 2 tt, 1 ©MRTA (4 0 0°C 
M) -ettCo (S i x _ y Ge y ) %Bf&?Z>j)K i20iiSRTA (7 0 0 
XJSfi) T*&Ge£fffc£ffibTGe-r i c h &7-f 5 > K<Z> S iGeftCo 

si 2 wt5„ s/-h«St©^bv>±#^M&ns (#![*.«, # 

= r<Z)£&, 4*- hMffilCp o 1 y-S i Ge &MV^#£fC 
tt, C o S i 2 £tf)#®&Cp o 1 y- S i y :7M£:#A , tS&£#&S - £ 

[0 0 0 3] 

h^^5 0 nmt£ftJKI$©MOS FETlCfc^Tli, ifU^-rK^ 
ni?x£*gJ31-££#>©:2>#? h^fthbTN i S i tflftftStlT Vn£ 0 Z(D 
N i S i LTtt, miS-eJB^ftTSfeT i S i 2 ^C o S i 2 Kit 

*TmM&tf&^Z.Z.tf&\fbn$> 0 Lfrb&tflb, P o l y-S i Ge±(CN 
iSi5:3>^ bM£bTMv^|§-£, ±$tf)Co S i 2 e>*ifc «fc 5 * p 
o 1 y-S i Ge fc<Z>«tU**lS£tt£l5fcV*#, J: ffl± 
(C r5f^ffib«^2 8©TJfMlCS i x (Ge y C 1 _ y ) 1 _ x ft^l28 

[0 0 0 4] 
[0 0 0 5] 
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n i s i 2 <Dmm mm®) ^n-c^*. 

[0 0 0 6] 

ZOttntLZ. Ni/S iMNi/S i Ge#ffi{CC otpmM*mAtZ> 

[0 0 0 7] 
[tfttAtt l ] 

11-214680 (m%m^ c o o 1 9 1 , mi) 

[0 0 0 8] 

Z. Wang, D.B.Aldrich.Y.L. Chen, D.E.Sayers and R. J.NemanichJhin S 
olid Films, Vol. 270 (1995) 555-560. 
[0 0 0 9] 
[##fF£IK2] 

J-S.Maa, D.J. Tweet, Y.Ono,L.Stecker and S. T.Hsu, Mat. Res. Soc.Symp 
.Proc.Vol.670, K6.9.1 (2001). 
[0 0 10] 

MtSKllC, n;/*? h^UltN i S i SrMv^fc^ ffiMfl&SftlOSKJ: 
[0 0 1 1 ] 

, ny*V YMntLXK i S i &Mv^$§£lc, Kffl©H*fcXSKl J: »J V-X 
[0 0 12] 
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[0 0 13] 

[M&»fc"*-*fc«>©^a] 

C#j*3ft**-hlMMl£, ttKy-Mft*||±K:»rtsn, Ge / (Si + 

Ge) ftmfttfx (0<x<0. 2) fflpoly-Si l _ x G e x MZ^titf 
- hMil, iflH^~ NM±CJgj£3;fU N i S i x _ y Ge y fr£££fll 
©&M£/UiM KBU, iflSy-x/Kl/-f >M^±Jc^ti^ti^3ti, Ni 
S i^f)45$2, m3(D±m*/VV>( KJS^SrWrSMOSFET&fllit*^ 

[0014] 
[0 0 15] 

tSXgfc, lufH^- hilfiiJilBUlCGe/ (Si+Ge) jf«ifc#x (0<x< 
0. 2)0pol y-S i ^^e^^-MlWniit 

fMB¥*»#£«© £*M« * £ * £ * A u t y - * / K i> A y mm & &f& 
t z> xg t , la I - h ±& lata y - * / f u >f > hb«± c n i mz 

tSXSfc, MlHfot, faia^f- h*«±©N iJKfcN i S i 1 _ y Ge 
y KKfii*U JLotMBv-;*/Kl/>f >«*±©N iKfcN i S i^icsmt 

[0 0 16] 
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[0 0 17] 

, MOSFETCWit'feSo 
[0 0 18] 

i©*^li«3S2^MSnfc«fiia)IBI>* : 3 t ***K:tt, PS*fc 

J*/Kl/>f >M5SO, DRii, y-X/Kl/>f > • x^x^S/aVfc^t* 

„ £©y-*/Ki/>f >fi«SO, DRlCfctfS, ±ffi««£©*ttfti£fJrtK« 
9, 9±ICIJ, "tfyiM K^n-fe^lC J: 1M KM (NiSi) 10a 

[0 0 19] 

4#^$£*iTv^ 0 £©tf- h*fi»K4©*mtt, S/Un>M:IK"e%&v>tf 

, *>y 3>^ffcil£ll^V^#aW£l^ 0 ±fH¥-h$fi^Jl4±lCli, 4*- 
hmmStfm&ZnX^Z. ZOtf-hmMSlt. poly-Si Q g8 Ge 
0. 1 2 ^^> SS^lip o 1 y-S i!±iCp o 1 y-S i 0 8g 
Ge 0. 1 2i^iI5^1Mi^^"^^^- o 1 y-S i 0 8 

8 Ge 0. 1 2^^ Ge/ (S i + Ge) jffi&Jttfx (0<x<0. 2, £ »J 
#*L<tt0. 04^xg0. 16) 05poly-Si 1 _ x Ge x ^at'fe 
»J, IimcD-«i:ltpoly-Si 0 8 8 Ge 0 i2^ fflv ' T ^ 5 

o 

[0 0 2 0] 
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±gB4*- h*K5±fcl±, t'Jt^K^Dt^iaUil^Uit^fKl (Ni 
S i x _ y Ge y (ylixfcfc&^L^) , MxtfN iSi Q g g Ge Q l 
2 ) 1 0 btfJ^ftSftTV**. ±|B^-h*ft5©«fS»iCtt, ft»ffcJR7, 7 

[0 0 2 1] 

±IHMOS fet±ici±, MxJi^y n>^tjli l £S/U 3>^>fbJll 2t 

frhtz&m mmmm s n r v * s „ r a> jg iram © ±ia v - x / f u a y 

I«SO, DR (&MS/yiM Kl 0 a, 10 a) lC*fo&t-<S&g, fttftf- h 
M5 (&M*/yiM Ki o b) KMfotZ&mz^ n>^^h*~jl/15- 
l, 15-2, l b-3ifij&&ztix^&o z.frhny%>? hjjs-;i/i 5- i, 
1 5-2, 1 5-3|*f}C&, TiN£fcttTiNfcTi#SttfS;ftfc/ty7** 
^113-1, 13-2, 13-3^bt^>^Xf> (W) ^7^14- 
1, 14-2, 1 4-3*««!«)a*^S*lTV^S 0 
[0 0 2 2] 

^UT, ±Mraiie»K±K:, ±IHW^5^14-1, 14-2, 1 4 - 3 £ 
[0 0 2 3] 

*HJfi©^JB-e^L/feJ:^JC, MOSFEKO^f-hiWUU, x (0 
<x<0. 2, i^iKliO. 04^x^0. 1 6) ©p o 1 y-S i x _ 
x Ge x Jf£M^£^fCJ:y, 4*- hft£ 5 ±®&M5' »J KlObOi/- 

[0 0 2 4] 

±J4lfeJ:^(cy-h«i5i:bTtt, poly-Si 1 _ x Ge 
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x ©Hf*3irt\ poly-Si 1 _ x Ge x /poly-Si fcv^fcnjffll 

m (poiy-s itfv-hm&mtoRmm) tfi%^ ^©^©p 

0 1 y-S i x _ x Ge x Jg©KJ?#f*V*fc, Ni^Si i - x Ge x*^^ 

1 ! _ x Ge x ©|RJ?tt, Mi^fff^N iJ«j?fcMfl!-e*5 0 N i S i j 
_ y Ge y /Si j^Ge x #ffi(7) ; E 7 * □ VKtftlZ <fc 6 V- 5 
fc, SiSI9©NiKJ?©^&<fc%i2«S«©IW|[38«ff*UV^ 

[0 0 2 5] 

fcfc, H^Cjcfttf, S i x _ x Ge x <Dmmtfm^££lZ.\Z s i/-hffitfi<D 
±#tf MfcfU WriBTEMfcgfcffofcfcCISN i S/'JiM Ktf S i 1 _ x Ge 
x &S££&tfTS i fcSjSLTSHbTV^. Ni-Ge©^i(JN 
i - S i ©jg£©##x*;i^- Wlc££fcfc&lC, NiSi 1 _ Ge J:U 
tiNiSi ^3£A>£fc»£#*.*lS. 
[0 0 2 6] 

fcC, ±fHHK3LfeMOSFET0||lMt:o^Tiit§ o IU2#M 

Bf 6 ±ie0 i izBttzMo s f e T<D9imi3m&xm.mK.&*mw 

[0 0 2 7] 

ffif^tfaftii^^Ii^KIiy, i£2 3 0 0 nmil(5l^iii2^ 

L"OJ, Mx.ffPOi;HI$:Mtl)l^(c(^D> (B) £Mx*;i/3f- 
2B0KeV, K-X42. OX 1 0 1 3 cm" 2 0|ff, N ? x;i/fMT*& U 
> (P) S:iD5ix^;i/^- 5 0 0 K e V, K-XJI2. 5 X 1 0 1 3 c m~ 2 <D 

[0 0 2 8] 
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Si0 2 + Si 3 N 4 , Jfc(iSiO x N y + Si 3 N 4 ) H~5nm©I$ 
KT&fcOfcft, ZO)>f- h,«Jl4±{CM^^P o 1 y-S i 0> 88 Ge 0 _ 
12 (^fett poly-Si, poly-Si 0> 88 Ge 0 I2®^ i:) * 

ftftKftK 7 #cfc, i&SlciSC;r±ffiy- hSS5©flfMKi^7'fe 

> (fillft®7tt4M£ftffi«6, 6) fcj^rt-rs. ±fEx?*7 1 >$/3>£:^ 
t«feftffl«I»ft>ft>ftA*#tt, Ni-eiiti (As) &fln&x*;i/=¥- 
lOKeV, F-Xi5X10 14 cm" 2 fflm P^T'«B F 2 £;&[Ii£x* 
/I/ 3 s - 7 K e V, K-XI5X 1 0 1 4 c m~ 2 5 0 
[0 0 2 9] 

#ClC, H4tCaVtJ:3K:, 8 0 0tII©ffitt{bRTA C%^7--^S 

m^A^mmmmms, 8£v*?fcL-c, ^si^i^M^M^&A 

iD3ix^;i/^- 5 0 Ke V, F-X|7Xl0 15 cra" 2 fflm PMt'ttB 
£Mx*;i/^~ 5 K e V, K — Xfi4 x 1 0 1 5 c m~ 2 <Z>&#T*&£„ 

«SO, D R i: L T « < if © K - A° > h <D Mttft ff 3 . 

[0 0 3 0] 

fttc, ±flBftKfl:K7^y-x/Ki/>f>««so f DRW-hi|5 

VD&) SrfflVxT^ffiJCN iKSrfiJtttl**. £0>N i 10~15n 
6 38£K:&£y-# U^±#tSfiD"P, ±f3 1 0 ~ 1 5 n m 
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nm&fttb^o 5 0 OTC<Z>RTAlCj:»jy-;*/Kl/>f >fiSO, D 

R±W-M|.5±©NiI5:, ^ti^ti^M^U-9--r (NiSi) 1 
OalMI^yt^fKl (NiSi 0 _ 8 8 Ge 0. 12 ) lOMCg&1-& 
„ RTAW4 5 0iC#T©J:3lci£v^£lcH:, jRj£#-M& , ii*'f £N i 2 
Si Q 88 Ge 0 12^ NiSi 0 8 8 Ge 0 i 2^®^^^^^ 
. ^©Ni 2 Si 0 8 8 Ge 0 12^^^'' HCltH 2 0 2 ^ 

o 3 z$A J f£mm&m*fio mm&N i t.mwtBLfeLxmM&ftz&vx 

^^T% *MJ&tf)£M (Nil) &jgftxy^>^ic<l:y 
HI 5 (c^fi: 9 {c&£ 0 
[0 0 3 1] 

T?, RIEfC^y, y-*/KU"f >1E«SO, DRft^-hti503l§a} 
L/fS^©feft©3>^^b*-;i/l 5-1, 15-2, 1 5-3^iPfS 
0 ^UT, T i &CVDfiRJKLfcfk N 2 #ffl& (&5 V>£N H 3 #H^C, * 
ttFG (3%©H 2 Sr^tfN 2 ) #H^C) ff»t? 5 5 OICgftCDfifilJC J: y 6 0# 

7*#;Wfl 3 - 1, 13-2, 13-3S^tS. ili/ 
yiMFlOa, 1 0 b^ftOftlfffiig^XSfcfeoTV^. JglC, CVD^ 

cfcy xyfzf-y (w) i 4 - i, 14-2, 1 4 - 3 &gtf>&<wiMt 

L/> CMPS:ff^^i:tc<kyJiiaiJ|iftl*K©*1SS:¥afb1-6. 
[0 0 3 2] 

6-1, FI/>f>B!»l G-2%.tf¥-hmmi 6-3»^bii&M 
U gl(3bfcj:^j;MOSFETMt§ 0 
[0 0 3 3] 

*Mfa<DJ&1&Xmg&<D\Z* >f- hlltlttTfft« poly-Si 1 _ x Ge 
x C7)Ge / (Si+Ge) jfflJEfcJin? & 5 0 HI 7 pft^MMOSFET© 
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tfuy (B) tfF-'fZtltztf- hnm (poly-Si 1 _ x Ge x ) ±iC^ 
J*3tlfe^MS/U*>f K (N i S i l _ y Ge ) IfflGeil (Ge concentra 
tion) £>f- MiMlS"Jt>f KOS/- (Sheet resistance) 
&$&*LT^5 0 IJimtntf, Ge/ (S i +Ge) jfi#JfctC*ftSS/-h£ 
#i0&#tt&^LTV^ o H7^e>W&3^3&J:^lC, IMGe/ (Si+Ge 

) #o~o. i6 co-16%) ®mmT*&i/-hm,ffim%t/v¥mtL&^tf 

, 0. 2 (2 0%) JSUlKfcV^S/- hfifit©^»J5i±#^Me)tl«. 
[0 0 3 4] 

d©Ml*H±, nft*;HMOSFET©'J> (P) *fel±fift^ (As) & K 
-7Lt=.?- hgffip oly-Si 1 _ x Ge x ±ffl^Si/'Jt>f F (NiSi 

[0 0 3 5] 

£r3T\ ^©f/H^-eii, 08 (a) fc^t£e>&pM&tfnMtf>*|f& 
^©Sfcfl^iJ^, 08 (b) KmirX.$&PEP<D&t>-frfftmKJ:&J>F 

[0 0 3 6] 

a 9 a, ±ta0 8 (b) jcffi^t s; > K-^i^o^- hmn (p o i y 

-S i x _ x Ge x ) ±©^M5/U-9">f K (N i S i x _ y G e y ) RjCfett* 
Ge#|Jg (Ge concentration) .fc*/— |>#£}5i (Sheet resistance) £ tf) £ Tfi 
LTV*S 0 i/-b»Ge/ (Si+Ge) MittC^t 3 

^(poly-Si 1 _ x Ge x )0Ge/(Si+Ge) IMit^0}CMt 

^-fii (poiy-si) -es/-h«m©±#««Ke>nfc. *a«P#fi:u 

T, IWffiSEMfclS&tfEDXMf&fTofcfcZia, poly-Sil^tf^f 

-hm^±©Ni s iitiiNi s i 2 m^<Dmm&zw?xmmtf&vx^z 
ztftmrnztitc. ^mm^mmiz^^r^p o i y- s i 0 8 8 Ge 0 

12 imy-hii±ONiSi 0f 8 8 Ge 0. n^^ 1 ^ 1 ^ 
[0 0 3 7] 
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ZLZX\ @9JC^Ufcp oly-SitSi 1 - x Ge x °>^^^ 
[0 0 3 8] 

±EHJ6©^J»T?^bfeJ: , 5tC, Ge/ (Si+Ge) ffij&ittfx (0<x< 
0. 2, J: U #4 b < tt 0 . 04^x^0. 16)(7)poly-Si 1 _ x Ge 
x Jg£^t?4*-h Mtff* & SIR* S £ £ £ J: y , ±fS^M % SK-^lfepo 
i y-s i j_ _ x Ge x Mfe*tr^- ;>F-^poly-Si 1 

[0 0 3 9] 

tot, £«S/yiM K^JSIfclc|»Xg&jfcLfeMOS FETlcfcv^T, >f- 
[0 0 4 0] 

Ico^T^Ufco LfrLfctfb, £*ifc«8!Ilc, 7-*/Kl"f >flH«0>S i 
gffi±£S i^S i GeS:ifc;**i/^M«fi3tT, &»^S*##lfe 

3 S£ tic J: y, Nii/'Jt>fF©II, M'NiSi 2 A0ffl| 

[0 0 4 1 ] 
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tiffs. «^tfii*©»»c^sn*^*rtBff^&v^<ofr©#rt»#^aii» 

[0 0 4 2] 

S*&fc, IfffiflfcfllXgKlJ:*^- Mi©S/- h*gm<Z)±#^o£if$H£ 
(DmMzmMLThvyVKXnxjvfy vmm * iff Sift T* § 3 # 

[0 0 4 3] 

[01] 

FET©Wffi*«H. 
[02] 

X\ Hl®MOSFET©i5|5g^i&&XglKJC^bTfe»J, » 1 ©X3i<Z>l$Tffi0 

o 

[03] 

T% Hl®MOS-FET©3S3i^iSS:XglKK:^bTfey, 0 2 ICfKfg 2 ©X 

@<Z)$T®0o 
[04] 
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[0 5] 

X% 01<Z)MOSFET©|gjg^S:XiSJlilC^LTfe»J, 04iC||<fS4©X 
[0 6] . 

X% 01<DMOSFET©$^#&£X^!i&C^LT;l3*J, 0 5 iclj! < fl 5 <£>X 
gtf)$T®0 o 
[07] 

pft^jUMO S F E T<Dj$Uyffi F--7Ztlfctf- hM±lC^$3 tlfe 
[0 8] 

^©f-VUxic^^-SpM^^nM^^^^mfefT^SPi:. PEP©^ 

-tiTti^iCctsy y F--?B(Dmikiz~D^xmmtz>tzfc(Dm a 

[09] 

[^#£>I&BJ!] 
l-S* (Nli/ U a fctt P li/ 'J 3 

1 0 a, 10 b-^MS/UiM KM 
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l l nymtB 

13- 1, 13-2, 13-3-AU7^^;i/S 
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